5526 #5554 W FEXEAFFFRE Vol. 26, No. 4
2020 4£ 2 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

FEL ) - 58 B At %o 0] 00 4 v O A ARSIl 7 ) R

Aam', R, B, Tk, sz, FA%E, ZRAT
(1. ZhRITPEH KRS HFHE, ARE 1500405 2. Atk k¥ #hrm, o RE  150040;
3. SABHAKRYE WES—ER, SN 510080)

[(FE] B UFmy- 5 R B il Tom g R 25 kA R = g i se i, Faik RS A AR, 4 R R
Tl b o o T - (1 AR SR 3 AR AR R TN Y 4 (2 4H) R0 2 AR R OR R TN A -8 (3 ), 43 B R R R RO 1 AR A 4
B, I X AR ZE R AR P T T . SR LR AR, RS ER W AN B, SRR, Mk BRI FO A EL S
BEWE, F5 T, 4 2Bk A B 3R TE 22 48 AR KM T b S R R, X ) N &l e AR B A W 3 2 e, (ELTE 25 v g R AR 0
WERBENZES, HRR RN E, 56 R NE, 2T 4 2Bk 78 22 48 A8 ) 00 4 R0 AR 1 4 i i b SR A . 7R ) 0 )
AR T, 2280k AR AR ™ B B AE BB 5 TR O 4w g 25 b o MERR R RO B, 4 22 B e 3R 5 4R 5t s FE
et p 2 H0R A = R IIE RS, G50 A A AR ) T 4h v AR KO RO [ A 2 B O [ A B R IR O A
T, AR b 90 a4 5 68 300 00 &)y A R AR AR B B A AR A R Sy I AR A ) - B S A X T 5 o i 3
W FEHE A, I S A TR 5% 0 00 $2 43 T B AR 38 R R HF .

[gE] sam; wARY,; EY-L8Rm; f; R; 255 o

[hESZEE] R284.2;R289;R22;R2-031 [ xEkERIRED] A [XEHS] 1005-9903(2020)04-0167-07

[doi] 10.13422/j. cnki. syfjx. 20200413

[ M4 HARHHE]  hitp://kns. cnki. net/kems/detail/11.3495. R.20191107. 1134. 003. html

[P HARAE] 2019-11-07 1420

Effect of Plant-Soil Feedback on Secondary Metabolites of

Acanthopanax senticosus Seedlings

JIN Si-yang', LIU Han', YANG Li-xue’, WANG Qian-bo’, XU Ming-yuan',
LI Jun-ping', WANG Zhen-yue'”
(1. Heilongjiang University of Chinese Medicine, Harbin 150040, China;
2. School of Forestry, Northeast Forestry University, Harbin 150040, China;
3. The First Affiliated Hospital, School of Clinic Medicine of Guangdong Pharmaceutical
University, Guangzhou 510080, China)

[ Abstract | Objective; To investigate the effects of plant-soil feedback on secondary metabolites in roots,
stems and leaves of Acanthopanax senticosus seedlings. Method: One-year-old seedlings of A. senticosus were
planted in the soil where no A. senticosus had been planted before (group 1), soil where A. senticosus had been
planted for 3 years (group 2), and soil where A. senticosus had been planted for many years in the greenhouse pot
experiment, and the secondary metabolites of its roots, stems and leaves were then analyzed. Result; L-
Phenylalanine, 3, 4-dihydroxybenzoic acid, syringin, chlorogenic acid, caffeic acid, eleutheroside E,

isofraxidin, rutin, hyperoside, and quercetin had significant differences in leaves and roots of A. senticosus
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seedlings in the soil of group 3, but there was no significant difference in chlorogenic acid and eleutheroside E in
stem. Eleutheroside E, isofraxidin, rutin and hyperoside were not detected in the leaves of seedlings planted in
group 3. Most of the secondary metabolites in the roots of A. senticosus seedlings showed positive feedback, while in
the stems of Acanthopanax senticosus seedlings, caffeine, A. senticosus glycosides, hypericin and quercetin
showed negative feedback, and most of the secondary metabolites in the leaves of A. senticosus seedlings showed
positive feedback. Conclusion: The plant and soil showed different feedback in different parts of the growth
process of A. senticosus seedlings, and the soil where A. senticosus had not been planted was more advantageous to

the secondary metabolites of A. senticosus seedlings. The results of the study provide a basis for the study of the

effect of plant-soil feedback on the A. senticosus, and provide the theoretical basis and technical support for the

artificial cultivation of A. senticosus.
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Table 1 Regression equation and linear range
No. 2R Ay R? LI /g L
1 L RN &R Y=2.743 9 x 10" X -2.971 7 x 10° 0.999 3 0.001 0 ~0.020 4
2 JFILZE R Y =6.070 2 x 10°X - 1.234 8 x 10° 0.999 4 0.002 3 ~0.045 6
3 N B Y=1.6817x10°X —1.801 0 x10° 0.999 0 0.013 5 ~0.270 7
4 SRR Y =2.2317x10°X -3.301 9 x10° 0.999 7 0.018 7 ~0.374 4
5 Wl 7R Y=3.848 5 x10°X - 1. 648 5 x 10° 0.999 3 0.059 4 ~1.188 5
6 HF N E Y=7.941 9 x10°X - 1.322 5 x 10° 0.999 6 0.002 0 ~0.039 3
7 5 R i BE Y=7.6611x10°X -1.581 7 x10° 0.999 7 0.002 2 ~0.043 7
8 BT Y =2.8247 x10°X -9.429 8 x10° 0.999 1 0.034 8 ~0.695 0
9 G 2 kAT Y=6.191 7 x10°X —4.634 6 x 10° 0.999 8 0.006 8 ~0.136 9
10 Hit Kt 3 Y =8.3587 x10°X -3.593 1 x10° 0.999 0 0.003 3 ~0.065 5
*2 EEEMKK RSD(n=6)
Table 2 Repeatability test RSD(n =6) %
i S i
No. EZ S
FRE AP B (w £5) RSD i %5 {EET)] RSD Bt i E (v £5) RSD
1 LN & R 0.028 2 £0. 000 4 1.0 0.027 5 +0.000 2 1.5 0.020 1 +0.000 2 0.8
2 LA R 0.078 2 £0.001 6 1.6 0.158 9 +0.003 1 2.1 0.071 3 £0.001 2 1.9
3 Wl H N B 1.960 0 +0.033 3 1.1 0.849 5 +0.010 9 1.7 0.372 9 £0.004 3 1.3
4 23 J5 R 1.693 2 +0.017 2 0.7 1.056 5 +0.018 9 1.0 2.291 8 £0.017 0 1.8
5 i il 3.457 6 0. 060 1 1.1 1.356 0 £0.029 4 1.7 1.020 8 £0.011 4 2.2
6 il H I E 0.139 8 £0.002 9 1.4 0.035 5 +0.000 7 2.0 0.400 5 £0. 005 6 2.0
7 LI 7 I 0.123 9 £0.001 4 1.7 0.039 0 +0.000 4 1.1 0.066 5 +0.001 1 1.1
8 FT 1.142 0 £0.012 4 0.2 0.458 6 +0.001 9 1.1 0.458 4 +0.000 9 0.4
9 -4 NS 0.223 7 £0. 004 2 0.7 0.101 8 +0. 000 1 1.9 0. 108 4 £0. 000 7 0.1
10 Witz % 0.072 8 £0.000 9 0.2 0.139 1 +£0.002 6 1.3 0. 065 4 +0.000 1 1.9
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F3 ®EMH 10 MESHMBERKRKLE (n=6)
Table 3 Recovery test of 10 components in Acanthopanax senticosus

(n=6) %

JIAE T i 2R R RSD

No. Sk ¥ A [ g 5%

1 L-RNHER Jic} 97.43 ~102.05 100. 53 1.6
= 97.34 ~103.48 99.45 2.2

I 97.22 ~102.00 99.02 1.5

2 JRILAER Ui 97.27 ~102.97 99.93 2.4
24 98.63 ~103.35  101.67 1.9
nt- 97.46 ~102.52  100.29 1.8
3 HIENH B i 98.36 ~103.10  100.07 1.7
2 97.64 ~102.26 99.11 1.7
it 99.46 ~101.42  100.74 0.7
4 BEmR i) 98.96 ~102.75  100.90 1.4
2 97.32 ~102.32  100.09 1.6
it 98.00 ~ 103.32 99.87 1.7
5 umnEER R 97.80 ~103.43  100.35 1.9
2 97.28 ~101.41 99.52 1.7
it 97.84 ~102.93 99.96 1.7
6  HTNFH E lics 98.19 ~103.30  100.80 1.6

97.70 ~101.53 99.54 1.4

i

M 101.03 ~102.88
T R HNE R

3 97.09 ~100.57 98.98 1.3

101. 81 0.6

98.00 ~102.67 100. 66 1.5

- 97.24 ~101.01 99.22 1.6
8 T i 97.15 ~101.80 99.02 1.8
2% 98.35~102.85  101.01 1.4
it 98.99 ~102.87  100.54 1.6
9 G aBr G 99.17 ~101.96  101.05 0.9

E3 97.19 ~101.73 99.13 1.6

- 97.15 ~102.10 99. 14 1.8

10 k& bics 97.18 ~103.44  100.95 2.2
2 97.13 ~103.04  100.14 2.0
I 98.25 ~99.61 99.02 0.5
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Fd4 EY-TERGENRAMAHEREMHRERG=WHIEE(x£5,n=3)
Table 4 Effects of plant-soil feedback on secondary metabolites in roots,stems and leaves of Acanthopanax senticosus seedlings(x +s,n =3)

-1

mg*g

AL 20 5 L-ZE TN & 2 LA R RITCN B 2R R W R PR
LIS 1 0.017 8 £0.000 2° 0.042 2 £0.003 3° 0.539 3 +0.211 3" 1.044 0 £0.014 8° 2.107 0 £0.247 1°
2 0.019 5 £0.000 6" 0.069 6 £0.002 2* 0.404 5 £0.037 3° 2.309 6 £0.076 6° 0.991 0 £0.040 2¢
3 0.023 5 £0.000 9° 0.049 7 £0.006 0" 1.959 0 £0.054 0* 1.198 0 £0.052 1° 3.565 5 £0.036 3°
E 1 0.017 6 £0.002 3" 0.0422£0.008 6"  0.8339+0.212 3° 1.3529+0.128 0**  3.5502+0.391 7*
2 0.023 6 £0.002 9" 0.090 2 £0.018 9* 1.991 0 +0.112 4* 1.464 6 +0.240 2° 2.824 3 £0.689 7"
3 0.053 1 £0.015 4° 0.047 2 £0.010 6" 1.274 0 £0.015 9* 1.315 4 £0.043 6" 2.516 1 £0.308 9"
n 1 0.076 1 £0.004 7° 0.298 1 £0.003 1° 1.130 5 £0.078 1° 1.335920.023 1° 8.447 6 +1.070 0°
2 0.027 7 £0.000 3" 0.150 7 £0.013 1° 0.8121+0.058 7" 1.156 0 +0.068 9" 1.361 7 £0.056 6"
3 0.020 4 £0.001 3° 0.134 7 £0.005 0° 0.234 8 £0.019 3° 1.001 4 £0.009 1° 1.2250+0.019 8"

AL 20 5 WA E 5 B g T &R Wik B %
it 1 0.078 3 £0.020 3" 0.062 8 £0.007 4" 0.649 0 £0.024 5" 0.140 3 £0.006 3" 0.070 3 £0.010 1"
2 0.377 5 +0.017 7* 0.064 0 £0.003 3" 0.458 0 £0.001 0° 0.108 3 £0.000 6° 0.065 3 £0.000 1"
3 0.084 9 £0.005 7" 0.104 0 £0.009 6° 0.876 4 £0.023 2* 0.209 1 £0.009 6° 0.078 1 £0.003 3*
ES 1 0.135 6 £0.032 2° 0.103 7 £0.026 5" 1.0352 £0.233 0" 0.197 5 £0.061 1° 0.214 6 £0.011 5°
2 0.125 1 +0.036 3* 0.137 7 £0.027 0* 0.772 1 +0.242 7° 0.200 5 £0.025 4* 0.073 9 £0.019 9"
3 0.125 0 £0.009 3* 0.141 5 £0.012 5° 1.292 8 +0.108 9* 0.130 6 £0.010 4" 0.077 2 £0.004 3"
i 1 0.081 9 £0.003 5° 0.089 3 £0.003 8° 0.536 2 £0.024 5° 0.134 6 £0.000 3* 0.157 3 £0.013 0°
2 0.036 0 £0.000 9" 0.039 0 £0.000 9" 0.467 9 £0.001 7" 0.103 8 £0.000 1" 0.138 2 £0.006 2"

3 KA A KA A H 0.128 0 £0.010 6°
WA F/NE FRERR P <0.05,

T g g
I 241
JFELAER 341
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Fig.2 Effect of plant-soil feedback on secondary metabolites of Acanthopanax senticosus seedlings
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Table 5

Effect of plant-soil feedback on secondary metabolites of

Acanthopanax senticosus seedlings( Q value) (x +s,n=12)

30a 45 Q1fH

i} 1 -0.61£0.28
2 2.14 +0.11

3 2.75 0. 44

B
|
(=)

.98 £1.39
2 0.87 +0.42
3 0.10 +0.23
I 1 3.43 +£0.29
2 3.43 £0.27

3 -3.02£0.20
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